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Procedures for Working with
Substances that Pose
Hazards Because of Acute
Toxicity, Chronic Toxicity,
or Corrosiveness

Many of the chemicals encountered in the laboratory are known to be
toxic or corrosive or both. New and untested substances that may be
hazardous are also frequently encountered. Thus, it is essential that all
laboratory workers understand the types of toxicity, know the routes of
exposure, and recognize the major classes of toxic and corrosive chemicals.

When considering possible toxicity hazards while planning an experi-
ment, it is important to recognize that the combination of the toxic effects
of two substances may be significantly greater than the toxic effect of either
substance alone. Because most chemical reactions are likely to contain
mixtures of substances whose combined toxicities have never been
evaluated, it is prudent to assume that mixtures of different substances
(i.e., chemical reaction mixtures) will be more toxic than the most toxic
ingredient contained in the mixture. Furthermore, chemical reactions
involving two or more substances may form reaction products that are
significantly more toxic than the starting reactants. This possibility of
generating toxic reaction products may not be anticipated by the
laboratory worker in cases where the reactants are mixed unintentionally.
For example, successive treatments of a surface or an object with aqueous
ammonia and then with sodium hypochlorite or other positive-halogen
reagents may generate hydrazine, a substance that poses both acute and
chronic toxicity hazards. Similarly, inadvertent mixing of formaldehyde (a
common tissue fixative) and hydrogen chloride could result in the
generation of bis(chloromethyl)ether, a potent human carcinogen.

Exposure to hazardous chemicals can be prevented or minimized by
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